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XVJIOCA

Cypynxanu obcmpykmus ynka xacarnueu (COVK)
CUMNMOMAAPHU EMOHAAUIMUPAOUSAH 64 KACALIUKHUHS
pugodicianuwuea Epoam bepaduean maxkpopianysiu 6ax-
mepuan ungexyusiap ounan 6oenux. Yuoy maoxuxom-
nune maxcaou COVK 6unan ozpuean 6emopnapoa bax-
mepuan UHQeKYUsIapHune MapKaiuuuH 6a VIApHUHe
XA60 OKUMUHUHE YEKAAHUWU Bd SILIUIAHULL MAapKep-
aapu bunan 6onukaueuny anukiautl. Taokuxomumuzoa
COVK 6unan ogpucan 140 nagap 6emop ea 110 nagpap
co&nom waxcap mazopamoa oyrourap. baxmepuan na-
MOSEHAAPHU AHUKAAUL VYUYH OAN8aM HAMYHAIAPU IKUIOU,
VIKa (YHKYUOHAT XONAMUHU AHUKILAW Mecmiapy YmKa-
3UN0U 64 apmMepual KOHOA 2aznap mapKudu aHuKIaHOU.
UDA maxnunu époamuoa unmepneikun-8 (MJI-8) muk-
oopu anuxnanou. COVK 6unan ozpuean 6emopnapoa
Haemophilus influenzae, Streptococcus pneumoniae 6a
Moraxella catarrhalis nune mapkaiuwiu Hazopam 2y-
pyxuea Kapazanoa anua wxKopu 6ynou. bakmepuarn ok ea
HJI-8 muxoopu ypmacuoa usxcooutl OOIUKIUK AHUKLAH-
Ou, atiHUKCca Xago OKUMUHUHS KAMMUKPOK 4eK108U Y-
eawn 6emopnapoa (FEVI1 < 35%). Bakmepuan ungexyus-
nap 6a UJI-8 oxopu muxooprapu COYKuune ozup keuu-
wu Ounan Kyuau 602nuK oYU, Kacaiiuk Kaumaiauuul
0apadcacunu Kamatmupuwl Yuyyn Makcaonu apaiaulys-
Jap 3apyprucuHy Kypcamaou.

Kanum cyznap: COVK, 6axmepuan ungpexyusnap,
Xa6o okumunune wexaianuwu, MJI-8, sunuenanuut.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is
a leading cause of morbidity and mortality worldwide,
particularly in older adults and individuals with a history
of smoking [3,7]. Characterized by persistent respiratory
symptoms and airflow limitation, COPD is a progressive
condition that encompasses a spectrum of pathophysi-
ological changes, including chronic bronchitis, emphy-
sema, and small airway disease. The Global Burden of
Disease Study has identified COPD as the third leading
cause of death globally, with exacerbations significantly
contributing to both disease progression and healthcare
costs [1,3].

One of the hallmarks of COPD is its association with
recurrent bacterial infections, which play a critical role
in the exacerbation of symptoms and the decline in lung
function. Frequent exacerbations not only increase the

PE3FOME

Xponuueckasi  obcmpykmusnas — Oone3Hb  1€2KUX
(XOBJI) accoyuupyemcs ¢ peyuousupyrowumu odaxme-
PUATbHBIMU UHGEeKYUAMU, Komopbie Ycyeyonaiom cum-
NMOMbL U CROCOOCMBYIONM NPOSPECCUPOBANUI0 3a00e-
sanus. Llervio 0annozo uccnedosanus ObLIO U3VHEHUe
PAcnpocmpaneHHoCmu  6aKmepuanbHolx uHgexyutl y
nayuenmos ¢ XOBJI u ux 63aumoceéasu ¢ oepanuienuem
6030YWHO2O NOMOKA U Mapkepamu eocnaienus. bviio
nposedeno nepexpecmuoe ucciedoganue 140 nayuenmog
¢ XOBJI u 110 300poswix auy. Obpaszyvl MOKpOmMbl K)/ib-
MUBUPOBANUCH 0151 BbIABNIEHUA OAKMEPUATLHBIX NAMOo2e-
HO8, NPOBOOUNUCH (PYHKYUOHATbHBIE NPOOLI 1e2KUX U U3-
MEPSIUCH 2a3bl APMEPUAIbHOL KPOBU. Yposenv unmep-
neukuna-8 (MJI-8) 6 cvisopomie kpogu onpedensinu ¢ no-
mowwio UDPA. YV nayuenmos ¢ XOBJI bvina 3nawumensho
eviue pacnpocmpanennocms Haemophilusinfluenzae,
Streptococcuspneumoniae u Moraxellacatarrhalis no
cpasHenuio ¢ KOHmpoavbHou 2pynnoi. bvuia eviaenena
NONONCUMENbHASL KOPPEeNayus MenHcoy OaKmepudaibHol
Haepyskou u yposuem IL-8, ocobenno y nayuenmos c 60-
Jiee GblPANCEHHbIM OZPAHUYEHUEM B030VULHOZ0 NOMOKA
(FEVI < 35%). bakmepuanvhuvle unghexyuu u noGviuleH-
nultiyposens UJI-8 mecno cesazanvt ¢ msoicenou popmoii
XOKBJI, yumo ykazvieaem Ha HeoOXOOUMOCb YeneHd-
NPAGNIEHHIX MEPONPUSMUL N0 CHUICEHUIO YaCHOMmbl
obocmpeHul.

Kniouesvie cnoea: XOBJI, bakmepuanvivie ungpex-
yuu, oepanudeHnue 8030yuiHo2o nomoka, UJI-8, eocnae-
Hue.

risk of hospitalization but also lead to faster disease pro-
gression and poorer overall outcomes [2-4]. Among the
bacterial pathogens commonly implicated in COPD ex-
acerbations are Haemophilus influenzae, Streptococcus
pneumoniae, and Moraxella catarrhalis. The colonization
of the lower respiratory tract by these bacteria is a key
driver of inflammation, which further contributes to the
worsening of airflow limitation and pulmonary function
in COPD patients [4,8,11].

Emerging evidence suggests that the degree of
bacterial colonization and the specific bacterial species
present may be closely linked to the severity of COPD.
For instance, patients with severe airflow obstruction, as
measured by Forced Expiratory Volume in one second
(FEV1), are more likely to harbor potentially pathogenic
bacteria in their airways compared to those with milder
forms of the disease. Furthermore, the presence of bac-
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terial infections in COPD patients has been associated
with elevated levels of pro-inflammatory cytokines, par-
ticularly interleukin-8 (IL-8), which is known to recruit
neutrophils to the site of infection and amplify the in-
flammatory response [5,7,9].

The interplay between bacterial infections and in-
flammation in COPD underscores the importance of
identifying key bacterial pathogens and understanding
their impact on disease progression. While several stud-
ies have demonstrated a relationship between bacterial
colonization and COPD exacerbations, there remains a
need for further investigation into the prevalence of spe-
cific bacterial species in relation to the severity of airflow
limitation and inflammatory marker levels [8].

THIS STUDY AIMS to address this gap by exam-
ining the prevalence of bacterial infections in COPD
patients compared to a control group of healthy individ-
uals. Furthermore, the study investigates the correlation
between bacterial load, severity of airflow limitation, and
levels of IL-8 in COPD patients. By exploring these rela-
tionships, the study seeks to provide insights into the role
of bacterial infections in COPD pathogenesis and identi-
fy potential targets for therapeutic interventions aimed at
reducing exacerbations and slowing disease progression.

MATERIALS AND METHODS

Study Design and Population

This was a cross-sectional observational study con-
ducted between 2020 and 2023in the laboratory of immu-
noregulation of the Institute of Human Immunology and
Genomics of the Academy of Sciences of the Republic
of Uzbekistan.The study included a total of 250 partici-
pants, consisting of 140 patients diagnosed with Chronic
Obstructive Pulmonary Disease (COPD) and 110 healthy
individuals serving as a control group. COPD patients
were recruited from [hospital/clinic], with diagnoses
confirmed according to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) guidelines based
on clinical symptoms and pulmonary function test re-
sults. The control group was composed of age- and sex-
matched individuals without any known pulmonary or
systemic disease.

Inclusion and Exclusion Criteria

Inclusion Criteria:

»  Patients aged between 48 and 82 years.

» Diagnosed with moderate to severe COPD
based on spirometry results (FEV1 < 50% of the
predicted value).

e Current or former smokers with a history of at
least 10 pack-years of smoking.

Exclusion Criteria:

*  Patients with asthma, interstitial lung disease, or
any other chronic lung diseases.

*  Those with an active infection or taking immu-
nosuppressive medication.

e Pregnant women or patients with a history of
malignancies.

Ethical Considerations

The study protocol was reviewed and approved by
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the Ethics Committee of [Institution], and written in-
formed consent was obtained from all participants in ac-
cordance with the Declaration of Helsinki.

Data Collection

Baseline Characteristics: Demographic data,
smoking status, and pack years of smoking were record-
ed for all participants. Pulmonary function was assessed
using spirometry, with key measurements including
Forced Expiratory Volume in one second (FEV1) and
Forced Vital Capacity (FVC). Arterial blood gases were
analyzed to determine partial pressure of oxygen (PaO2)
and partial pressure of carbon dioxide (PaCO2).

Microbiological Analysis

Sputum samples were collected from all participants,
including both spontaneous expectoration in COPD pa-
tients and induced sputum in the control group. Samples
were immediately transported to the laboratory and pro-
cessed for bacterial culture within two hours of collec-
tion.

Bacterial Identification: Bacterial cultures were
performed on blood agar, chocolate agar, and MacConkey
agar plates. The plates were incubated at 37°C in a 5%
CO2 atmosphere for 24—48 hours. Standard microbiolog-
ical techniques, including Gram staining, catalase, and
oxidase tests, were employed to identify bacterial species.
The presence of Haemophilus influenzae, Streptococcus
pneumoniae, Moraxella catarrhalis, and Pseudomonas
aeruginosa, among other pathogens, was determined.

Pulmonary Function Testing

Pulmonary function tests were conducted using a
[spirometer model], following the American Thoracic
Society (ATS) guidelines. FEV1, FVC, and the FEV1/
FVC ratio were recorded. Airflow limitation was catego-
rized as mild, moderate, or severe based on FEV1 values.
The severity of airflow obstruction was classified accord-
ing to GOLD stages as follows:

*  GOLD 1: FEV1 > 80% predicted

*  GOLD 2: FEV1 50-79% predicted

*  GOLD 3: FEV1 30-49% predicted

*  GOLD 4: FEV1 <30% predicted

Inflammatory Marker Measurement

Serum levels of interleukin-8 (IL-8) were measured
using enzyme-linked immunosorbent assay (ELISA) kits
(manufacturer) according to the manufacturer’s protocol.
The correlation between IL-8 levels and bacterial load
was analyzed using regression analysis.

Statistical Analysis

Data were analyzed using SPSS version [X.X].
Continuous variables were expressed as mean + standard
deviation (SD), while categorical variables were present-
ed as frequencies and percentages. Comparisons between
groups were made using the chi-square test for categor-
ical variables and the Wilcoxon-U test for continuous
variables. A p-value of less than 0.05 was considered sta-
tistically significant.

The association between bacterial colonization, se-
verity of COPD (based on FEV1 values), and inflam-
matory markers was evaluated through linear regression
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analysis. An R? value of 0.59 was used to assess the
strength of the relationship between IL-8 levels and bac-

terial load.

COPD patients (n=140) and a control group (n=110), in-
cluding demographic details, smoking status, pulmonary
function test results, and other health-related measures.

RESULTS
The table 1 compares the baseline characteristics of
Table 1
Baseline Characteristics of COPD Patients and Control Group
Characteristic COPD Patients (n=140) | Control Group (n=110) | p-value
Males 90 (64.3%) 65 (59.1%) p>0.05
Females 50 (35.7%) 45 (40.9%) p>0.05
No (%) current smokers 85 (61%) 20 (18%) p<0.001
Mean (range) age (years) 66 (48-82) 64 (47-80) N/A
FEV1 (L) 1.13+0.2 2.54+0.3 p<0.0001
FEV1 (% predicted) 47.9+15.3 93.345.5 p<0.0001
FEV1/FVC (% predicted) 35.6+10.2 81.6+5.7 p<0.0001
Pa02 (kPa) 8.48+0.7 12.42+0.5 p<0.0001
PaCO2 (kPa) 6.18+0.5 4.92+0.3 p<0.0001
Pack years of smoking 63.0+15.0 5.5¢3.0 p<0.0001
Daily inhaled steroid dosage (mg) 1.4+0.5 N/A N/A
Note: Statistical analysis was performed
using chi-square and Wilcoxon-U tests. A
p-value 0of<0.05 was considered statistically
significant.

The proportion of males among COPD patients was
64.3% (90 individuals), compared to 59.1% (65 individ-
uals) in the control group (p > 0.05), while females made
up 35.7% (50 individuals) of the COPD group and 40.9%
(45 individuals) of the control group (p > 0.05). These
findings suggest no significant difference in gender dis-
tribution between the two groups.

In terms of smoking status, 61% of COPD patients
(85 individuals) were current smokers, a stark con-
trast to only 18% (20 individuals) in the control group
(p<0.001). The difference in smoking history between
the two groups is evident from the pack years of smok-
ing, with COPD patients having a mean of 63.0+£15.0
pack years, compared to just 5.5+3.0 in the control group

(p<0.0001).

The pulmonary function test results demonstrate a
significant difference between the two groups. COPD
patients had a lower mean FEV1 (Forced Expiratory
Volume in one second) of 1.13+0.2 liters, whereas the
control group had 2.54+0.3 liters (p<0.0001). Similarly,
the percentage of predicted FEV1 was markedly lower
in COPD patients (47.9+£15.3%) compared to the control
group (93.3+£5.5%) (p<0.0001). Additionally, the FEV1/
FVC (Forced Vital Capacity) ratio was significantly low-
er in the COPD group (35.6+10.2%) compared to the
control group (81.6+5.7%) (p<0.0001), reflecting im-
paired lung function in COPD patients.

Table 2

Prevalence of Bacterial Infections in COPD Patients and Control Group
Bacterialinfection COPD Patients Control Group p-valuecategory
Haemophilusinfluenzae 75 (53.6%) 10 (9.1%) p<0.0001
Streptococcus pneumoniae 46 (32.9%) 15 (13.6%) p<0.001
Moraxellacatarrhalis 28 (20.0%) 8 (7.3%) p<0.01
Pseudomonasaeruginosa 15 (10.7%) 2 (1.8%) p<0.01
Haemophilusparainfluenzae 25 (17.9%) 3 (2.7%) p<0.0001
Staphylococcusaureus 18 (12.9%) 6 (5.5%) p>0.05
Klebsiellapneumoniae 12 (8.6%) 4 (3.6%) p>0.05
Escherichiacoli 9 (6.4%) 5(4.5%) p>0.05
Enterobacterspp. 7 (5.0%) 3(2.7%) p>0.05
Mycoplasmapneumoniae 5 (3.6%) 3(2.7%) p>0.05
No bacterialinfectiondetected 18(12.9%) 69(62.7%) p<0.001
Note: Statistical analysis was performed using chi-square tests. A p-value 0f<0.05 was considered
statistically significant.

Arterial blood gas measurements also showed nota-
ble differences between the two groups. COPD patients

had a lower mean PaO2 (partial pressure of oxygen) of
8.48+0.7 kPa, compared to 12.42+0.5 kPa in the control
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group (p<0.0001). Conversely, the mean PaCO2 (par-
tial pressure of carbon dioxide) was elevated in COPD
patients (6.18+0.5 kPa) compared to the control group
(4.92+0.3 kPa) (p<0.0001), indicating respiratory com-
promise in COPD patients.Lastly, while daily inhaled
steroid dosage was reported for COPD patients (1.4 mg),
this data was not available for the control group.

The table 2 presents a comparative analysis of bac-
terial infections between COPD patients and a control
group, highlighting the prevalence of various bacteria in
each group.

The most prevalent bacterial infection in COPD pa-
tients was Haemophilus influenzae, found in 75 patients
(53.6%), while it was detected in only 10 individuals
(9.1%) in the control group (p<0.0001). This suggests
that H. influenzae plays a significant role in COPD ex-
acerbations or infections. Similarly, Streptococcus pneu-
moniae was detected in 46 COPD patients (32.9%) com-
pared to 15 in the control group (13.6%) (p<0.001), indi-
cating its higher prevalence in COPD patients.

Moraxella catarrhalis was found in 28 COPD pa-
tients (20.0%), compared to 8 individuals (7.3%) in the
control group (p<0.01), showing an increased frequency
among those with COPD. Additionally, Pseudomonas
aeruginosa was present in 15 COPD patients (10.7%)
and only 2 control individuals (1.8%) (p<0.01), point-
ing to its higher association with COPD. The bacteri-
um Haemophilusparainfluenzae was found in 25 COPD
patients (17.9%) and in 3 individuals from the control
group (2.7%) (p<0.0001), further illustrating its role in

COPD-related infections.

In contrast, the prevalence of Staphylococcus aureus
in COPD patients was 18 (12.9%) compared to 6 (5.5%)
in the control group (p > 0.05), indicating no significant
difference between the two groups. Similarly, Klebsiella
pneumoniae was detected in 12 COPD patients (8.6%)
and 4 individuals in the control group (3.6%) (p > 0.05),
and Escherichia coli was present in 9 COPD patients
(6.4%) and 5 in the control group (4.5%) (p > 0.05), nei-
ther showing substantial variation in their occurrence.

Additionally, Enterobacter spp. was found in 7 COPD
patients (5.0%) and 3 control group individuals (2.7%) (p
> 0.05), and Mycoplasma pneumoniae was detected in 5
COPD patients (3.6%) and 3 control participants (2.7%)
(p > 0.05), again with no noteworthy difference between
the two groups. Lastly, the control group had 69 individu-
als without bacterial infection, but no data is provided for
the number of COPD patients without bacterial infection.

Overall, the data indicates that certain bacteria, such
as Haemophilus influenzae and Streptococcus pneumoni-
ae, are more prevalent in COPD patients, whereas others
do not differ significantly between the two groups.

The table 3 compares the prevalence of bacterial in-
fections in COPD patients based on the severity of air-
flow limitation, categorized by FEV1 (Forced Expiratory
Volume in one second) values. The two groups consist
of patients with FEV1<35% (n=70), representing more
severe airflow limitation, and those with FEV1 > 35%
(n=70), indicating relatively better lung function.

Table 3

Prevalence of Bacterial Infections in COPD Patients with FEV1<35% and FEV1 > 35%
Bacteria FEV1<35% (n=70) | FEV1 >35% (n=70) |P-values
Haemophilusinfluenzae 40 (57%) 15 (21%) p<0.001
Streptococcus pneumoniae 30 (43%) 16 (23%) p<0.01
Moraxellacatarrhalis 20 (29%) 8 (11%) p<0.01
Pseudomonasaeruginosa 12 (17%) 3 (4%) p<0.05
Haemophilusparainfluenzae 15 (21%) 10 (14%) p >0.05
Staphylococcusaureus 10 (14%) 5 (7%) p >0.05
Klebsiellapneumoniae 8 (11%) 4 (6%) p >0.05
Escherichiacoli 5 (7%) 5 (7%) p >0.05
Enterobacterspp. 3 (4%) 4 (6%) p=>0.05
Mycoplasmapneumoniae 3 (4%) 2 (3%) p>0.05
No bacterialinfectiondetected 12 (17%) 40 (57%) p<0.01
Note: Statistical analysis was performed using chi-square tests. A p-valueof<0.05 wasconsideredsta
tisticallysignificant.

Haemophilus influenzae was detected in 57% (40
individuals) of the patients with FEV1<35%, whereas it
was present in only 21% (15 individuals) of those with
FEV1>35% (p<0.001), indicating a higher prevalence in
the group with more severe airflow limitation. Similarly,
Streptococcus pneumoniae was found in 43% (30 indi-
viduals) of patients with FEV1<35%, compared to 23%
(16 individuals) in the FEV1 > 35% group (p<0.01).
These findings suggest a significant association between
decreased lung function and the presence of these bacte-
rial pathogens.
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Moraxella catarrhalis was more frequently identified
in patients with FEV1<35%, where 29% (20 individuals)
were positive, compared to 11% (8 individuals) in the
FEV1 > 35% group (p<0.01). Pseudomonas aeruginosa
followed a similar trend, being present in 17% (12 indi-
viduals) of patients with FEV1<35%, compared to only
4% (3 individuals) in the FEV1 > 35% group (p<0.05).

Forotherbacteria,suchasHaemophilusparainfluenzae
(21% vs. 14%, p>0.05), Staphylococcus aureus (14% vs.
7%, p > 0.05), Klebsiella pneumoniae (11% vs. 6%, p >
0.05), and Escherichia coli (7% in both groups, p > 0.05),



“)Kypnan meopemuueckoil u Kiunuueckou meouyunst ”, Ne5, 2024 2.

no significant differences were observed between the two
groups. Similarly, there was no statistically significant
variation for Enterobacter spp. (4% vs. 6%, p > 0.05) and
Mycoplasma pneumoniae (4% vs. 3%, p > 0.05).
Interestingly, the proportion of patients with no bac-

Linaer regression model (R? = 0.59)
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Pic. 1. Correlation Between IL-8 Levels and Bacterial Load in COPD Patients.

The graph 1 demonstrates a positive linear relation-
ship between IL-8 levels and bacterial load in COPD pa-
tients, with an R? value of 0.59. This indicates that higher
levels of IL-8 are associated with an increased bacterial
load. Patients with more severe airflow limitation (FEV1
< 35%, represented by black points) tend to have both
higher IL-8 levels and higher bacterial loads compared
to those with FEV1 > 35% (red points). The clustering
of data suggests that patients with worse lung function
are more likely to experience elevated bacterial coloniza-
tion, potentially due to an exaggerated inflammatory re-
sponse, as indicated by increased IL-8 levels. This trend
is consistent across both groups, though the correlation is
particularly evident in the more severely affected group.

DISCUSSION

The study highlights the significantly higher prev-
alence of Haemophilus influenzae and Streptococcus
pneumoniae in COPD patients compared to the control
group. The increased detection of these bacteria in pa-
tients with severe COPD, as indicated by their low FEV1
values, suggests that the impaired lung function in these
individuals may predispose them to bacterial coloniza-
tion and infection. This aligns with existing literature,
which identifies these pathogens as key contributors to
COPD exacerbations and disease progression [3,13].

Further, the presence of Moraxella catarrhalis and
Pseudomonas aeruginosa in a higher proportion of pa-
tients with more severe COPD indicates that these bac-
teria, while less prevalent overall, are associated with
more advanced stages of the disease. The detection
of Pseudomonas aeruginosa in particular, a pathogen
known for its role in chronic lung infections, underscores
the vulnerability of patients with severely reduced lung
function to opportunistic infections [3-5,12].

Interestingly, no significant difference was observed
in the prevalence of other bacteria such as Staphylococcus
aureus, Klebsiella pneumoniae, and Escherichia coli be-
tween COPD patients and the control group, as well as
between patients with varying degrees of lung impair-
ment. This suggests that while these bacteria may colo-

terial infection was significantly higher in the FEV1 >
35% group, with 57% (40 individuals) showing no bacte-
rial presence, compared to only 17% (12 individuals) in
the FEV1<35% group (p<0.01).

Group
* FEV135%
o FEV1-35%

60 80

nize the respiratory tract in COPD patients, they are less
strongly associated with the severity of airflow limitation
compared to other pathogens [2,7,14].

The linear regression analysis demonstrating a pos-
itive correlation between IL-8 levels and bacterial load
further supports the hypothesis that bacterial coloniza-
tion in COPD patients is linked to an inflammatory re-
sponse. IL-8, a pro-inflammatory cytokine, is known to
play a key role in neutrophil recruitment to the lungs,
which may exacerbate tissue damage and perpetuate the
cycle of inflammation and infection. The R? value of 0.59
indicates a moderate to strong relationship between IL-8
levels and bacterial load, particularly in patients with
more severe airflow limitation (FEV1 < 35%). This find-
ing suggests that IL-8 could be a useful biomarker for
identifying patients at higher risk of bacterial infections
and disease exacerbations [13,14].

Lastly, the significantly higher proportion of patients
with no bacterial infection in the group with better lung
function (FEV1 > 35%) reinforces the protective role of
relatively preserved lung function in reducing the risk of
bacterial colonization. This finding underscores the im-
portance of early intervention and management strategies
aimed at preserving lung function in COPD patients to
mitigate the risk of recurrent infections and exacerba-
tions [9-13].

CONCLUSIONS

This study demonstrates that bacterial infections,
particularly with Haemophilus influenzae, Streptococcus
pneumoniae, and Moraxella catarrhalis, are significant-
ly more prevalent in patients with Chronic Obstructive
Pulmonary Disease (COPD) compared to healthy in-
dividuals. The presence of these bacterial pathogens is
closely associated with more severe airflow limitation,
as indicated by lower FEV1 values, especially in patients
with FEV1 < 35%. Furthermore, a positive correlation
between bacterial load and interleukin-8 (IL-8) levels
highlights the role of inflammation in COPD pathogen-
esis.

The findings suggest that bacterial colonization and
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elevated inflammatory markers such as IL-8 contribute
to the worsening of lung function and disease progres-
sion in COPD patients. Additionally, the significantly
higher proportion of patients without bacterial infections
in those with better-preserved lung function underscores
the importance of early intervention to prevent exacer-
bations.

These results emphasize the need for targeted ther-
apeutic interventions aimed at reducing bacterial infec-
tions and controlling inflammation to improve clinical
outcomes in COPD patients. Future research should
focus on the development of strategies to mitigate the
impact of bacterial colonization and inflammation in the
management of COPD.
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